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Test and application of new amphoteric—nonionic foaming agents in
Lower Palaeozoic gas reservoir
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Abstract: The formation water of Lower Palaeozoic gas reservoir in Daniudi Gas Field is high—salinity and acidity, and downhole
throttling technology is mostly used. Thus, the amphoteric foaming agents widely used in gas fields has poor foaming and foam
stabilization performance, and this cannot meet the demand for high—efficiency and low—cost drainage gas recovery. Although
dozens of foaming agents have been formed internationally, there is no reports about foaming agents developed for the
characteristics of Lower Palaeozoic reservoir of Daniudi Gas Field. Considering the fluid and process characteristics of Lower
Palaeozoic reservoir, and the influence of high—salinity formation water, the sensitivity to pH and the stability of foam passing
through the choke, to construct a new type amphoteric—nonionic compound foaming agent with sulfonated AEO, and lauramide
propyl phosphobetaine as the main agent, coconut oil fatty acid monoethanolamide as the foaming aid, and sapindus extract as the
foam stabilizer. The indoor evaluation shows that the amphoteric—nonionic composite foaming agent has strong foaming, stabilizing—
foam, secondary foaming and liquid—carrying ability under high—salinity and acidic; after the field test application, the well
drainage capacity improved, the pressure difference with tubing to casing decreased, and the gas production increased. It is shown
that its application effect and economic benefits prospects are good. The amphoteric—nonionic composite foaming agent fills the
void of the foaming agent for Lower Palaeozoic gas reservoir in Daniudi Gas Field, improving the technical problems of insufficient
liquid—carrying, and has the value of popularization and application.

Keywords: Daniudi Gas Field; Lower Palaeozoic gas reservoir; amphoteric—nonionic compound foaming agent; anti—

mineralization; secondary foaming
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Fig. 1  Flow chart of foam drainage gas recovery technology
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Table1 Formation water properties and process differences in Daniudi Gas Field
Hb K I -
f= bong b 2 . - B B - (R
K K*+Na Ca Mg SO42 HCO, Cl AL ol K Ty
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (g/L)

b 4147~14435  1236~13721 66~1 028 0~291

T 10752~16 652 40 409~59 088 7 447~8 999 2 266~2 675 590~876 88 147~155 201

223~1023 7621~52678 14~79

6.0~62  CaCl, SENTI

150~260  4.8~54  CaCl, FF T
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Table2 Test data of anti—salinity ability of the new
type foaming agents

LI GRS RN R RSB IR

pH (g/L)  (mm) (mm)  (mL) (mL) (%)
50 158 155 345 400 86.3

100 154 148 346 400 86.5

150 157 150 342 400 85.5

: 200 156 150 345 400 86.3
250 155 150 343 400 85.8

300 153 145 335 400 83.8

F3  FEGEHEFBIER B8 MR EE
Table 3 Test data of anti—acid ability of the new type
foaming agents

GALE  RIEE AR Mo PR R
(L) P (mm)  (mm)  (mL)  (mL) (%)
7 160 155 355 400 88.8
5 155 150 343 400 85.8
250
3 142 138 320 400 80.0
1 108 78 232 400 58.0

®4 FHEFRIEEHER RIS
Table4 Comparison of secondary foaming between
conventional and the new type foaming agents

£ S S U SN NI AT &S

AR kR (mL)  F(mL) (%)
[LREa B R 785 1000 78.5
BHER JE R EOREE 390 1 000 39.0
i IR S 845 1000 84.5
WHER R BRI R 805 1 000 80.5
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Fig. 4  Production of Well-A during trial period
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